Introduction: A conventional ortho-surgical treatment, although with good clinical results, does not often achieve the desired functional outcomes. Patients with dentofacial deformities, especially those with increased occlusal planes (OP), are also affected by muscle, joint and breathing functional disorders, as well as facial esthetic involvement. The surgical manipulation of the OP in orthognathic surgery is an alternative to overcome the limitations of conventional treatment.
INTRODUCTION
The correction of dentofacial deformities usually requires maxillomandibular surgery to obtain good esthetic and functional results. 1, 2 An important cephalometric tool for diagnosis and clinical interrelationship, often neglected in bimaxillary surgery, is the angulation of the occlusal plane (OP).
The occlusal plane is the angle between the Frankfurt horizontal plane and a line touching the cusps of premolars and second molars. The normal value for adults 1, 3, 4 is 8 ± 4°. An increased occlusal plane usually is associated with an open mandibular plane, which also occurs in cases of decreased occlusal planes and closed mandibular planes. 1 The change in the occlusal plane was initially described for treatment of Class II patients with a decreased mandibular plane. 2, 5, 6 Since then, other types of dentofacial deformities have been treated by surgical modification of the occlusal plane, proving longterm stability and confirming the described functional and esthetic benefits.
One of the biggest advantages of using this tool is the possibility of modifying patients' facial patternfrom brachycephalic and dolichocephalic to mesocephalic -which is not possible without the manipulation of the OP. In conventional treatment plans, usually the change in the OP was an inevitable consequence when conducting any maxillary vertical modification allowing for mandibular autorotation. 1, 6, 7, 8 However, even when we could achieve a good occlusion in centric relation, it was not possible to obtain an optimal inter-relationship between esthetics and function of musculoskeletal and dental structures. 1, 6, 7, 9 Thus, the selective alteration of the occlusal plane allows the maxillofacial surgeon to reestablish the correct and proper jaw function with respect to the cranial base and, consequently, better esthetic results in patients with dentoskeletal deformities. 1, 5, 6 This article will discuss the basics of orthodontic treatment and surgical management of patients with deformities that require selective alteration of the occlusal plane.
Occlusal plane x facial type
There are two types of facial pattern suitable for the selective alteration of the OP: Patients with high occlusal plane (dolichocephalic) and those with low occlusal plane (brachycephalic).
High occlusal plane -dolichocephalic patients
The basic characteristics of this type of patient are: 1) increased occlusal plane (> 12°), 2) increased mandibular plane, 3) anterior vertical maxillary excess and / or posterior vertical maxillary deficiency, 4) increased lower anterior face height (LAFH) and / or decreased mandibular vertical ramus; 5) anteroposterior (AP) pogonion deficiency, 6) AP mandibular deficiency; 7) lingually displaced upper incisors, which may allow labial displacement, 8) lingually displaced lower incisors, 9) Class II malocclusion, also occurring in Class I or III, 10) anterior open bite, 11) obstructive sleep apnea from moderate to severe due posterior displacement of the tongue as well as constriction of the throat, in most severe cases (Fig 1) . 1, 4 Surgical decrease of the occlusal plane: Counterclockwise rotation of the maxillomandibular complex
With the surgical decrease of the occlusal plane, the following changes occur: 1) reduction of the occlusal plane angulation, 2) reduction of the mandibular plane angulation, 3) buccal inclination of maxillary incisors, 4) decrease of lower incisor inclination (lingual); 5) greater pogonion projection in relation to the lower incisors, 6) clinical definition of mandibular angle projection, 7) increase in posterior facial height, 8) normalization of LAFH, 9) tendency of posterior movement of the paranasal region, 10) upper airway increase, around 40% of the amount of mandibular advancement (Fig 2-5) . 1, 4 The choice for the center of rotation influences directly the postoperative facial esthetics. When using the incisal edge of the upper incisors as a fixed point for the counterclockwise rotation of the occlusal plane, the tendency is for a posterior movement of the paranasal region to occur. In contrast, when this center is fixed at point A, the effect is smaller in the paranasal region. However, the inclination of the upper incisors increases, followed by the projection of the upper lip and pogonion. 1, 3, 6, 7 These clinical implications are important at initial planning, aiming at satisfactory esthetic results for patients.
Low occlusal plane -brachycephalic patients
The basic characteristics of this type of patients are: 1) decreased occlusal plane (< 4), 2) decreased mandibular plane, 3) increased projection of the pogonion; 
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Esteves LS, Ávila C, Medeiros PJ 4) clinically well defined mandibular angles, 5) decreased inclination of the upper incisors, which may occur also with increased inclination, 6) decreased inclination of the lower incisors; 7) Class II malocclusion, but can occur with Class I or III, 8) anterior overbite, 9) accentuated lower curve of Spee and eventually reverse upper curve of Spee (Fig 6) . 1, 4 Surgical increase of the occlusal plane: Clockwise rotation of the maxillomandibular complex With the surgical increasing of the occlusal plane, the following changes occur: 1) increased angulation of the occlusal plane, 2) increased angulation of the mandibular plane, 3) decreased inclination of upper incisors, 4) increased inclination of lower incisor; 5) posterior rotation of the pogonion, 6) posterior facial height reduction, 7) advancement of the paranasal region (Fig 7-10 ). 1, 4, 5 As in the maxillomandibular counterclockwise rotation, the anatomical center of rotation also significantly interferes in the esthetic changes promoted by the clockwise rotation of the OP. When using the incisal edge of the upper incisors as a fixed point, there will be major repercussions in the paranasal region, due to their advancement. In contrast, if the center is the A point, the paranasal region will not be affected significantly, but the inclination of the upper incisors will decrease, resulting in posterior movement of the upper lip. 1, 3, 5, 6, 7 Pre-surgical orthodontic objectives
As previously mentioned, the surgical modification of the OP directly interferes in the inclination of upper and lower incisors. 1 Based on this fact, the orthodontic treatment objectives should be established bearing in mind all the repercussions that will Changes in occlusal plane through orthognathic surgery special article occur after surgery in the dental arches, in the face and especially in the incisors. Orthodontics should be directed to compensate this movement, which will occur and avoid displeasing surgical results. 4, 5, 8 At this point, a good relation between orthodontist / surgeon becomes fundamental, so that they can perform together the ortho-surgical planning.
In patients with a high occlusal plane, in which the rotation of the maxillomandibular complex in a counterclockwise direction will be performed, the buccal inclination of the upper incisors and the uprighting of the lower incisors tends to occur. Thus, it is desirable that during orthodontic treatment, there is a decrease in the inclination of the upper incisors, with lingual torque of their crowns lower than the ideal, as well as the buccal torque of the lower incisors greater than normal, so that its axial inclination be corrected during surgery by reducing the OP. 1, 4, 8 In patients with low occlusal plane, an increase in the inclination of the upper incisors would be indicated, because of its buccal movement during the preoperative phase of orthodontics. Among the pre-surgical orthodontic objectives is also included the reduction of the lower incisor angle with lingual torque of their crowns. Due to the clockwise surgical alteration and consequent increase in the OP, there will be in equal proportion, a decrease in the angulation of the upper incisors and an increase in lower incisor inclination, returning these measures to an ideal value. 1, 4, 8 These orthodontic guidelines described for inclination of the upper incisors become higher when maxillary surgical segmentation is performed. This is because when segmenting the maxilla between lateral incisors and canines, there is the possibility of modifying the torque of the tooth-bone segment so the inclination of the previous teeth is normalized. 1, 4, 5, 8 The determination of pre-surgical orthodontic objectives has significant influence on knowing when the extraction of premolars will be required; when the curves of Spee, pronounced or reverse, will be leveled orthodontically or surgically; and when intra-arch orthodontic procedures are necessary to obtain adequate tooth positions.
CASE REPORTS High occlusal plane -dolichocephalic patient
Male patient, 20 years-old, with the chief complaint of occlusal disharmony and elongated face.
In the facial clinical examination, a long face pattern III was observed, symmetrical, increased lower anterior face height (LAFH), paranasal deficiency, good nasal support, reversed interlabial relation, gingival smile and lip incompetence. The intraoral clinical examination showed a Class III dental relationship for molars and canines, with upper and lower crowding (Fig 11) .
The cephalometric analysis confirmed the clinical impression, showing a skeletal Class III, characterized by an anteroposterior deficiency of the maxilla and maxillomandibular clockwise growth, with an increased occlusal plane. The upper and lower incisors were well positioned (Fig 12A) . The chosen treatment plan was the ortho-surgical correction of dentofacial deformity, aiming apart from the malocclusion correction, also the facial pattern modification by surgical alteration of the occlusal plane in a counterclockwise direction (Fig 12B) .
The patient underwent orthodontic treatment with the preparation of the dental arches for orthognathic surgery. Alignment, leveling and decompensation of the axial inclinations without dental extractions were conducted. The sequence of orthodontic treatment and surgery is shown in Figures 13-19 .
Low occlusal plane -brachycephalic patients
Female patient, 19 years-old, with the main complaint of occlusal disharmony, the smile and speech deficiency.
In the facial clinical examination, a Pattern III face was observed, mandibular asymmetry, paranasal deficiency and poor nasal support. The clinical examination 
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Changes in occlusal plane through orthognathic surgery special article showed an intraoral dental relationship of Class III, for molars and canines, lower midline shift to the left, with a slight axial offset of the upper and lower incisors (Fig 20) .
The cephalometric analysis confirmed the clinical impression, showing a skeletal Class III, characterized by maxillary anteroposterior and vertical deficiency and maxillomandibular counterclockwise growth, with the occlusal plane decreased. The upper incisors were buccally inclined, while the lower were retroclined (Fig 21A) .
The treatment plan chosen for the patient was the surgical-orthodontic correction of the dentofacial deformity, aiming, not only the treatment of the malocclusion, but also the facial pattern modification by surgical clockwise alteration of the occlusal plane (Fig 21B) .
The patient underwent orthodontic treatment intending the preparation of the dental arches for orthognathic surgery. Alignment, leveling and decompensation of dental axial inclinations without extractions were performed.
The sequence of orthodontic treatment and surgery is shown in Figures 22-28 .
DISCUSSION
Although conventional orthognathic surgery can obtain adequate esthetic results, many patients still remain -not only esthetically, but also functionallyfar from the ideal 2 . This often occurs by maintaining the incorrect relationship between points A and B, i.e., by not correcting the OP and therefore the maxillary and mandibular planes. As an example, the traditional orthognathic surgery for correction of vertical maxillary excess with anterior open bite was based on the Le Fort I osteotomy for intrusion (higher in the posterior region) and consequent mandible auto-rotation without performing any osteotomy in the mandibular rami. However, this mandible auto-rotation is often insufficient to achieve adequate intermaxillary relationship and great esthetic results. 1, 5, 7, 9 The use of the OP as a guide for planning an orthosurgical treatment of patients with dentofacial deformities has advantages, about which we discuss below. Besides those previously mentioned, we must take into account the functional improvement of these patients, especially in breathing pattern. 1, 10 A consensus already established in literature is the positive correlation between the counterclockwise rotation of the maxillomandibular complex and the breathing pattern improvement of these patients. This type of treatment, when associated with bimaxillary advancement, is considered the gold standard in the treatment of severe respiratory disorders such as Obstructive Sleep Apnea Syndrome 1, 10 (which causes secondary changes in quality of life of affected patients, such as elevation of blood pressure, daytime sleepiness and loss of performance at school or at work, and even death risk).
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Another advantage of the selective surgical manipulation of the OP to be considered is the fact of not being required to obtain expressive overjets to achieve good results with surgical skeletal movement, as indicated in conventional orthognathic surgery. You can change the facial pattern of patients and obtain functional and esthetic satisfactory results in patients with Class I occlusion, as shown in cases 1 and 2 of this article. 12 This fact changes the extraction standards established in orthodontic preparation for ortho-surgical conventional treatment demonstrated in clinical cases described in this article. Since there is usually no need to obtain expressive overjets, premolar extraction is limited to cases with severe crowding and exacerbated incisor inclinations, thus decreasing the total time of pre-surgical orthodontics and possible side effects in the periodontium -for example, root resorption.
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The counterclockwise or clockwise OP selective alteration in bimaxillary surgery is considered stable in patients with healthy temporomandibular joints and when using the appropriate surgical and rigid fixation technique. [1] [2] [3] [4] 8, 11, 12 
CONCLUSION
The surgical manipulation of the occlusal plane is a tool that should be considered in the initial planning stages and surgical planning of all patients with dentofacial deformities. The advantages are the possibility of changing the facial pattern regardless of the sagittal relationship of the molars and canines, the treatment of respiratory disorders of the upper airways and achievement of optimal esthetic results.
